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Electronic endoscopic device 

1. Title of the invention 
Electronic endoscopic device 

2 . Claims 

(1) An electronic endoscopic device comprising an imaging head section having 
a solid state imaging element for taking an image in a body lumen, a signal processing 
means for processing an image signal from the solid state imaging element, and a 
housing at least a part of which is made of light transmission material for sealing 
the solid state imaging element and the signal processing means; and an image 
monitoring section which is separated from the imaging head section. 

(2) The electronic endoscopic device according to claim 1 wherein the signal 
processing means comprises a solid state imaging module having a solid state imaging 
element, and a circuit for transmitting the image signal over the radio. 

(3) The electronic endoscopic device according to claim 1 wherein the signal 
processing means comprises a solid state imaging module, and an image memory element 
for accumulating the image signal. 
3. Detailed description of the invention 
[Aims of the invention J 
(Field of application) 

g The present invention relates to an electronic endoscopic device having a solid state 

imaging module, and particularly to an electronic endoscopic device of novel 
fg structure which does not give unnecessary pain to a patient. 
= (Prior technology) 

jTj A conventional endoscopic device has a light guide made of a bundle of optical fibers 
y and an image guide in a flexible tube inserted in a body lumen. The light guide 
g receives and sends light irradiated by an external illumination light source to the 
H leadi "g end of the endoscope. The light passes an illumination lens system and 
reaches an object of observation. An image of the object of observation is 
transmitted via an objective lens and the image guide to outside the body, and is 
observed directly through an eyepiece, or is imaged by an imaging device and displayed 
on a monitor. The optical fibers are mainly made of glass, and are easy to be broken. 
- -Besides,- one-pixel corresponds -to-the-image -guide- of -one-optica±-f iber?- therefore, - 
the optical fiber must be thin to increase resolution. This is difficult with the 
current technology, and the resolution of an endoscope using optical fibers cannot 
be iitproved any more. 

To solve this problem, an electronic endoscopic device is provided comprising an 
imaging head section with a small solid state imaging element assembled at the leading 
end of its flexible tube which is inserted into a body lumen. The imaging head takes 
an image of an object to be observed, converts it to an image signal, sends the signal 
via a connection cord to the outside, and displays the image on a monitor. The solid 
state imaging element is characterized by not only its small size and light weight, 
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but also long life and low energy consumption, which are hardly realized in other 
imaging devices, and are the reasons that the element is increasingly applied to 
many endoscopic devices. An electronic endoscopic device using such a solid state 
imaging element, compared with the aforementioned endoscopic device using a bundle 
of optical fibers to observe a body lumen, can increase the number of pixels 
dramatically to provide precise images and make an innovative medical analysis 
Figure 2 shows an electronic endoscopic device having a conventional solid state 
imagxng element. An imaging head section 11 mounted to the leading end of a flexible 
tube 12 takes an image of an object to be observed, and displays it on an image monitor 
16 via a signal processing device 15. The imaging head section 11 with the solid 
state imaging element assembled at the leading end of the flexible tube to be inserted 
into a body lumen is arranged as shown in Figures 2(a) and (b) . The imaging head 
section has an illumination lens (not shown) at its leading end which is inserted 
mto the living body. The illumination lens receives light from an external light 
source device via a light guide made of optical fibers to illuminate the object of 
observation. The leading end of the imaging head also has an objective lens 3, by 
which light from the object of observation is directed to a prism 19 and focused 
to a light receiving surface of the solid state imaging element 1 to form an image 
The optical image is converted to an electric signal, and then sent to a signal 
S P rocessin 9 circuit, which processes the signal as required, and sends it through 
m a connection code (in the flexible tube 12) to the image monitor 16 outside the body 
O In the c o™^ti 0 nal electronic endoscopic device with a solid state imaging element 
£ assembled at the leading end of its flexible tube, the smaller the imaging head section 
^ is, the easier the insertion of the imaging head section becomes. A smaller imaging 
u head section is requested because a large one will give a pain to a patient 
jy In the above conventional electronic endoscopic device, such as one having the leading 
y end made of a bundle of optical fiber imageguides or another having the imaging 
O head section having a solid state imaging element at the leading end of the flexible 
g tube, the device is connected to an operation section or imaging monitor outside 
- the body using the flexible tube. Then, even if the imaging head section is reduced 
m size or diameter, the flexible tube must be inserted into the body lumen, which 
means it impossible basically to relieve the pain to the patient. In particular, 
in case of an endoscopic device for observing the upper digestive organs such as 
-the-esophagus-or stomach,- the patient must swallow the-imaging head section and the- 
tube, which is a big burden on the patient. 
(Problems to be solved by the invention) 

With these problems taken into account, the present invention relates to an electronic 
endoscopic device using a solid state imaging element, and aims to provide an 
electronic endoscopic device of novel structure which lightens the burden on the 
patient when the imaging head section is inserted into the body lumen. 
[Composition of the invention] 
(Means to solve the problems) 

The present invention is an electronic endoscopic device comprising an imaging head 
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section having a solid state imaging element for taking an image in a body lumen, 
a signal processing means for processing an image signal from the solid state imaging 
element, and a housing at least a part of which is made of light transmission material 
for sealing the solid state imaging element and the signal processing means; and 
an image monitoring section which is separated from the imaging head section. 
(Performance) 

In the present invention, the imaging head section has the solid state imaging element, 
and the signal processing means for processing an image signal of an image taken 
by the solid state imaging element. The image signal is transmitted over the radio, 
or is converted to image information to be accumulated in an image memory element. 
Therefore, the imaging head section and the image monitoring section are assembled 
separately. While the conventional endoscopic device has the imaging section and 
the image monitoring section which are connected one another using a tube, the device 
of the present invention has neither tube nor wire, but is a compact capsule. The 
device lightens remarkably the burden on the patient who swallows it. 
(Embodiment) 

One embodiment of the present invention will be described with reference to the 
drawings. 

Figure 1 shows one embodiment of the imaging head section of the present invention. 
The imaging head section contains in a capsule-like sheath 10 an objective lens 3, 
a solid state imaging element 1, an image processing circuit element 7, a return 
IC element 6, a light emitting element 4, and a dry cell 8. The capsule-like sheath 
10 is made of glass, plastic, or metal, and is preferably of glass or plastic because 
it is less likely to be contaminated in a body lumen. The solid state imaging element 
is a charge coupling element of CCD chip of 160, 000 pixels. The CCD chip has bumps 
in the electrodes. The chip is assembled with its face down after a metal circuit 
pattern is formed on a 0.5mm-thick glass substrate 2. The bumps on the CCD chip 
may be gold, copper, solder, nickel, or silver, and in this embodiment, gold ball 
bumps are used because they are easily formed. The circuit on the glass substrate 
may be formed using gold, silver, copper, nickel, tungsten, titanium, chromium, 
molybdenum, aluminum, tin, solder or indium, or any combination of them in layers. 
The circuit is formed by PEP (Photo Engraving Process) or printing . In the embodiment , 
a thick gold circuit is formed by printing. A connection pad is also printed with 
- indium/copper alloy -solder- by printing.-The-lighl^emitting. element- has -gold- bimps - 
which are formed similarly and are assembled with its face down on the glass substrate . 
Light transmission resin can be inserted as required between the semiconductor 
element and the glass substrate. Opposite the semiconductor element on the glass 
substrate mounted are the objective lens 3 and an optical lens 3' . The objective 
lens is for illumination; the optical lens is for taking an image. 
Next, using an anisotropic conductive film 23, the glass substrate is connected to 
a circuit board 5 loaded with the image processing circuit element, the return IC 
element, and the dry cell. The image processing circuit element including a 
capacitor, a transistor, and a resistor and the dry cell is assembled as shown in 
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Figure 1. The return IC element is a pair-chip LSI, which undergoes silver paste 
bonding and wire bonding on the circuit board. The circuit board with the return 
IC element is used as an antenna if it is of a spiral pattern. 
As described with the above embodiment, the imaging head section of the electronic 
endoscopic device according to the present invention is housed in the capsule-like 
sheath with the longer diameter of 18.00 mm and the shorter diameter of 9.0 mm. When 
the imaging head is inserted into a body lumen, an external receiving device receives 
an image signal, and an imaging monitor displays the image of the body lumen. 
According to the present invention, an image signal is transmitted from a transmission 
circuit in the imaging head section over the radio using a print antenna. It is 
not necessary to connect the imaging head section and the image monitoring section 
with a tube or wire, which lightens the pain or burden on a patient when the imaging 
head is inserted in the body lumen. 

In the embodiment, the signal of an image taken by the solid state imaging element 
is transmitted over the radio; however, the return IC element 6 is replaced by an 
image memory element. In such a case, the signal of an image taken by the solid 
state imaging element is accumulated temporarily in the image memory element . After 

^ the imaging head section is withdrawn out of the body, image information is read 

p from the image memory element for observation as desired. 

O [Effects of the invention] 

U According to the present invention as described above, the imaging head section 
m incluc, ing the solid state imaging element is separated from the image monitoring 
J section outside the body. The burden on a patient is small when the imaging head 
-Jg section is introduced into the body. In addition, such a device can be used to 
f diagnose a number of patients at one time. 
IT! 4. Brief description of the drawings 

y Figure 1 shows the cross section of the imaging head section of the electronic 
p endoscopic device according to the present invention . Figure 2 shows the arrangement 
□ of the conventional electronic endoscopic device according to the prior technology. 
UJ 1: Solid state imaging element; 2: Optical glass; 3: Objective lens; 3': Optical 
lens; 4: Light emitting element; 5: Circuit board; 6: Return IC element (image memory 
element: signal processing means) ; 7: Image processing circuit element; 8: Dry cell; 
9: Print antenna; 10: Sheath; 11: Imaging head section; 12: Flexible tube; 13: 
Operating sect-ion; 14: Connection cord; -15 .--SignatproGessing- circuit-section; -16: - 
Monitor section; 17: Air inlet; 18: Silver paste; 19: Prism; 20: Protection glass; 
21: Semiconductor package; 22: Circuit board; 23: Anisotropic conductive film 
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